Dependence of fiber-Bragg-grating (FBG) characteristics on static pressure around an FBG is analyzed in conjunction with the operation of an FBG as an underwater acoustic sensor. As the pressure increases from 0 to 69 MPa, the reflection and transmission spectra of an FBG shifts to a shorter wavelength while keeping the spectral shape unchanged. The rate of shift of the Bragg reflection wavelength is about -0.006 nm/MPa and therefore the pressure more than 0.17 MPa can be detected with an instrument available today. However, the sensitivity is too small to detect sound pressure of our interest that is less than 140 dB re 
pressure of our interest that is less than 140 dB re moment that the only practical method for measuring an acoustic field in water with an FBG is to make use of the intensity modulation of a laser light transmitting through or reflecting back from an FBG of which optical wavelength is at the slope of the transmission or reflection spectrum curve of the FBG.
1. Introduction An underwater acoustic sensor using an optical fiber Bragg grating (FBG) was shown to over the length of, typically, several millimeters. 4) An FBG acoustic sensor has the same origin in detecting pressure around a fiber as the conventional optical fiber hydrophone,5) i.e., they are based in essence on the changes in physical length and refractive index of a fiber. In the latter the change results in an optical path length change for an incident laser light and thereby a phase shift of the light is introduced, which is detected by using either homodyne or heterodyne scheme. In the former, on the other hand, the change causes a shift in the Bragg reflection wavelength and then induces a variation of reflection or transmission characteristics of an FBG. Since the sensing mechanism, of an FBG acoustic sensor has not been well analyzed to date, however, it is of importance to investigate the underlying principle of its operation. The same tendency is true for the FBG used for the measurement of the transmission spectrum (Fig. 8 ) since the transmission is equal to the difference between unity and the reflectance. In addition, the similar situation is encountered in the measurement of the transmission spectrum with varying the temperature of the FBG (Fig. 12) . However, these do not mean that the product of ther the pressure or temperature changes while the Bragg reflection wavelength given by twice the product of the refractive index and the pitch 5. Summary Pressure dependence of an FBG reflection and transmission spectrum was measured in conjunction with an application to a measurement of a sound pressure in water. As the pressure applied to an FBG increases, the reflection and transmission spectra shift to a shorter wavelength without changing their shapes.
When an FBG is used as a sound pressure sensor in water, the operating wavelength is set at the slope of the reflection or transmission spectrum curve and the spectrum at the operating wavelength moves back and forth by the same amount as the shift of the Bragg reflection wavelength.
The high sensitivity of the FBG sensor in detecting an acoustic field in water is considered to be due to the steep slope of the spectrum curve at the operating wavelength. Since the Bragg reflection wavelength shift caused by a pressure is as small as 0.005 to 0.006 nm/ MPa, the pressure as high as 0. 
